Damage of pesticides used in agriculture on non-target organisms (except honey bees) is not sufficiently considered and neglected. Studies showed that wild bees, like honey bees, were also affected by pesticides. Wild bee species should also be protected because of their importance in pollination and biological control and also in order to protect biodiversity. Effects of pesticides on wild bees should be investigated without delay and precautions should be taken to protect the generations of wildlife. In addition, while increasing the agricultural areas, habitat for wild pollinators should be established. In this study, effect of Thiamethoxam, an agriculturally active agent in the neonicotinoid group, commonly used in agriculture fields, on the European wasp (Vespula germanica) was investigated. For this purpose, 2 molar carnationflavored syrup in a petri dish was placed in a field where wild bees are frequent, and wild bees had got accustomed there. Trial doses were prepared with thiamethoxam dose commonly used in agricultural areas (15 ml/100 L water) and 50% dilutions of this dose (15.00, 7.50, 3.75, 1.87, 0.93, 0.46, 0.23, 0.12, 0.06 ml/100 L water) and fed in 2 molar syrup. Those who returned to the carnation petri dish after feeding were recorded at the 1st, 4th and 24th hours. At the end of the study, bees fed with 15.00, 7.50, and 3.75 ml / 100 L doses of the pesticide all died. One hour after pesticide ingestion, 84.73% of the control group and 13.33% of the bees fed with 1.87 ml / 100L dose, were alive and returned to the syrup petri dish.
It has been determined that other bee species are more susceptible to selective pesticides than Apis mellifera [19] .
Very little information is available on the effects of neonicotinoids on predator insects which has an important role in the functioning and biological balance of the ecosystem [20] . In this study, effect of thiamethoxam, a widely used insecticide in the control of agricultural pests, on the European wasp (Vespula germanica) [21, 22] , which is one of the most common wasps in Turkey and important for biodiversity were investigated.
The main materials of the study were Vespula germanica and insecticide Thiamethoxam, belonging to neonicotinoid group, commonly used in agriculture fields [23] . Doses (15.00, 7.50, 3.75, 1.87, 0.93, 0.46, 0.23, 0.12, 0.06 ml/100 L water) w e r e p r e p a r e d b y d i l u t i n g 5 0 % o f t h e thiamethoxam dose (15.00 ml/100 L water) commonly used in agriculture, and were given to bees in 2 molar syrups.
Two molar carnation-flavored syrup was placed in a petri dish in an area where the wasps are frequent and the wasps were accustomed to it. Thorax and abdomen of the bees were marked with different water-insoluble colors [24] .
Marked bees were collected in small plastic boxes, and healthy bees were separated after one hour. The bees were then fed with 5 microliters of 2M syrups with the different doses of the insecticide and were marked with different colors. The bees were kept in the dark and in the light each for 15 minutes and then they were released to the area where the petri dishes with the carnation fragrant syrups were kept. Observations were made after 1, 4 and 24 hours and the bees returning to the petri dishes were noted. Each observation lasted 30 minutes. By this way, the number of the visits of the bees fed with different doses and controls were recorded. Experiments were established in 3 replicates for each dose, with 15 bees per dose, with a total of 150 bees. As a result of the experiments, the responses of the bees to different insecticide doses were determined by regression analysis.
All the bees fed with the 15.00, 7.50, 3.75 ml / 100 L water doses of the pesticide died, so regression analyses were made with the results obtained with the other doses.
After 1 hour of feeding with the pesticide, only 13.33% of the bees fed with the 1.87 ml / 100L water dose returned, while 86.67% of the bees in the control group returned. The regression graph of the relationship between the insecticide doses and returning bees is given in Figure 1. 
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Relationship Between Dose and Return Figure 1 . Relationship between the insecticide doses and rate of the bees which did not return one hour after feeding with the different doses of Thiamethoxam.
As can be seen in Figure 1 , observations made at the end of the first hour showed a high correlation between the different doses of the chemical and the rates of the returning bees. The rate of the bees returned decreased with the increasing doses. The relationship was determined as R² = 0.936.
Figure 2. After 4 hour percentage of non-returning bees and regression graph.
In Figure 2 , at the end of 4 hours, in Figure 3 at the end of 24 hours, graphs of the relationship between doses and percentage of non-returning bees were given.
At the end of 4 hours, 26.67% of the bees in control group and 93.33% of those fed with 1,87 ml/100 L water dose did not return. As the dose increased, the rates of returning bees decreased and the percent of the relationship was found to be R²= 0.8674. As seen in Figure 3 , at the end of 24 hours, 33.33% of the bees in control group and 86.67% of those fed with 1.87 ml / 100 L water dose of the pesticide did not return. The relationship between the rates of bees which did not return and insecticide doses was found to be quite high (R²= 0.97).
Relationship Between Dose and Number of Visits
In Figure 4 , averages of the visits of the bees per half-hour observation period to the petri dishes containing carnation-flavored syrup were given. The number of visits of the bees fed with 1.87 and 0.93 ml / 100 l water doses of Thiamethoxam were rather low, while those of the bees fed with lower doses were similar with the ones in control group. The control group visited the petri dish by an average of 7.57 times, while those fed with the lowest dose of the pesticide (0.06 ml / 100 L water) visited the petri dish 7.44 times. The number of visits decreased as the dose increased except 0.23 ml / 100 L water and 0.46 ml / 100 L water.
All of the bees fed with the syrups prepared with the doses 15.00, 7.50, 3.75 ml / 100 L water of the thiamethoxam active ingredient which is commonly used in agriculture, died. The rates of the bees returning to the petri dish and the number of visits varied after 1, 4 and 24 hours, in the other doses. The rates of returning bees showed a linear decline depending on the insecticide dose and the wild bees were found to be affected from thiamethoxam even with the lower doses used in pest control. Similarly, when all observation times were evaluated together, the number of syrup visits of the bees showed a similar pattern.
Since there was no similar study on Vespa germanica, the literature information of other bees was taken into consideration in the discussions. In recent years there is an increasing concern about the possible effects of neonicotinoid pesticides on non-target species [25] . In a study investigating neonicotinoid residues in 198 honey samples collected all around the world, it was found that 75% of the samples contained at least 1, 45% of at least 2 and 10% of them contained 4 or 5 different neonicotinoid residues [26] . In a study conducted in 2016, the field where the neonicotinoid medicated oilseed crops were cultivated and the 45 plant species around this area were examined and an average of 10 ng / g neonicotinoid residue was found. Among the concentrations determined, the highest level belongs to thiamethoxam in Cirsium vulgare with 106 ng / g. [27] . It can be mentioned as a result that wild bees or pollinators are very likely to meet with pesticide residues, and that bees and other pollinators take pesticide residues together with food, like human.
Nowadays, the importance of natural pollinators has become more and more evident. As the decrease in pollinators means a decrease in product yields, there is concern that this may lead to a "pollination crisis" [28] .
Vespa germanica, a species of natural predator and also a wild pollinator [29, 30] , is found in almost all regions of our country [31, 32, 33, 34] . Both the findings of our research and the literature on similar topics suggested that frequent and widespread use of neonicotinoid agrochemicals may lead to environmental pollution as well as an important ecological and economic problem.
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